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Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
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3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 
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5) D Claim(s) is/are allowed. 
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10) Q The drawing(s) filed on is/are: a)D accepted or b)D objected to by the Examiner. 
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Art Unit: 2871 

DETAILED ACTION 
Claims 

1 . Claims 1 and 2 are amended. 

Claim Objections 

2. Claim 2 is objected to because of the following informalities: The equation for the 
value a, has incorrect units. Value a, is a distance measurement that cannot be 
expressed in terms of volts. For examination purposes, the denominator in said 
equation shall be interpreted as 10 volts. Appropriate correction is required. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



3. Claims 1-3, 5, 6, 8, and 10 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hattori et al (Hattori) USPAT 2002/0067451 A1 in view of Morokawa 
et al (Morokawa) USPAT 5,654,782 and further in view of West et al (West) USPAT 



5,453,863. 
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As to claims 1 and 2, Hattori discloses in Figure 5, embodiment one 
(embodiment one is at para [0081] through [0084]), a liquid crystal display (LCD) 
element comprising a front side substrate, 33, having a front side electrode, 31, a rear 
side substrate, 36, having a rear side electrode, 34, and a liquid crystal layer, 37, 
interposed therebetween wherein the liquid crystal layer exhibits a plurality of display 
states; a display state is changed by a voltage applied across the electrodes, with the 
electrically off state being maintained stably, the liquid crystal display element being 
characterized in that at least a part of the front side electrode and the front side 
substrate is transparent [0081]; the front side electrode is divided into a plurality of 
electrode regions (per Figure 5) on its substrate surface, and the thickness d (um) of the 
liquid crystal layer is 6 um [0081]. 

Hattori teaches the use of a chiral nematic additive to the liquid crystal to 
facilitate quick and reliable transition from a splay alignment to a bend alignment state 
(Abstract, first para). Hattori also teaches in embodiment five (para [0095] through 
[0105]) the use of a liquid crystal material with a chiral additive [0095] (Applicant's chiral 
nematic liquid crystal layer) in an LCD similar to embodiment one [0096]. 
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Hattori does not explicitly disclose an element wherein the maximum space a 
(urn) between adjacent electrode regions and the thickness d (um) of the liquid crystal 
layer satisfy a relational formula of 1 .0 d < a < 4.0 • d. 

Morokawa teaches the use of a pixel size of 100 to 200 um to make the pixels 
non-distinct (better picture resolution, applicable and combinable with any type of liquid 
crystal matrix display, regardless of mode and liquid crystal material type) (col. 2, lines 
24-28). Morokawa also teaches the use of gaps between adjacent pixels that are about 
10% of the pixel dimension in order to obtain an aperture ratio of at least 80%. Those 
conditions result in 1 0 um < a < 20 urn. 

Morokawa is evidence that ordinary workers in the art of liquid crystals would find 
the reason, suggestion, or motivation to combine use a pixel size of 100 to 200 um to 
make the pixels non-distinct with the LCD of embodiment 5 of Hattori. This would result 
in 10 urn < a < 20 um thereby satisfying 1 .0 • d < a < 4.0 • d, where d = 6 um, 
specifically 6 um < a < 24 um. 
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Therefore, it would have been obvious to one having ordinary skill in the art of 
liquid crystals at the time the invention was made to modify the LCD of Hattori with the 
small electrode size and spacing of Morokawa to produce a high-resolution display with 
non-distinct pixels. 

Hattori does not explicitly disclose in embodiment one a chiral nematic liquid 
crystal used for the liquid crystal layer; the maximum space a (urn) between adjacent 
electrode regions, the thickness d (urn) of the liquid crystal layer, and the maximum 
effective voltage Vmax(V) of a voltage applied to the front side electrode and the rear 
side electrode satisfy a relational formula of 1 .0 • d < a < d • Vmax/10. 

Hattori teaches the use of a chiral nematic additive to the liquid crystal to 
facilitate quick and reliable transition from a splay alignment to a bend alignment state 
(Abstract, first para). Hattori also teaches in embodiment five (para [0095] through 
[0105]) the use of a liquid crystal material with a chiral additive [0095] in an LCD similar 
to embodiment one [0096]. 

Hattori also teaches the use of 8 volts applied [0084]. 

Morokawa teaches the use of a pixel size of 100 to 200 urn to make the pixels 
non-distinct (better picture resolution) (col. 2, lines 24-28). Morokawa also teaches the 
use of gaps between adjacent pixels that are about 10% of the pixel dimension in order 
to obtain an aperture ratio of at least 80%. Those conditions result in 10 urn < a < 20 
urn. 

Morokawa is evidence that ordinary workers in the art of liquid crystals would find 
the reason, suggestion, or motivation to combine use a pixel size of 100 to 200 urn to 
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make the pixels non-distinct with the LCD of Hattori. This would result in 10 um < a < 
20 um thereby substantially satisfying 1 .0 • d < a < d • Vmax/10, where d = 6 um, 
specifically 6 um < a < 1 9.2 um. 

Therefore, it would have been obvious to one having ordinary skill in the art of 
liquid crystals at the time the invention was made to modify the LCD of Hattori with the 
electrode size and spacing and chiral additive of Morokawa to produce a high-resolution 
display with non-distinct pixels and to facilitate quick and reliable transition (faster 
switching). 

Hattori does not explicitly disclose a display comprising an amount of chiral 
dopant sufficient to provide reflection of visible light, and Hattori does not explicitly 
disclose that the liquid crystal layer in the interline portions remains in a focalconic state. 

West teaches the use of a chiral dopant sufficient to provide reflection of visible 
light to achieve stable grey scale (col. 2, lines 10-23). 

Applicants enabling disclosure (Specification, page 15, line 18, through page 18, 
line 8) provides the structural requirements to achieve a liquid crystal layer in the 
interline portions that remains in a focalconic state. Those structural requirements and 
driving voltages are met by the display of Hattori in view of Morokawa and further in 
view of West, above. 

West is evidence that ordinary workers in the art of liquid crystals would find the 
reason, suggestion, or motivation to add a chiral dopant sufficient to provide reflection of 
visible light to achieve stable grey scale performance. 
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Therefore, it would have been obvious to one having ordinary skill in the art of 
liquid crystals at the time the invention was made to modify the LCD of Hottori with the 
chiral dopant sufficient to provide reflection of visible light of West to achieve stable grey 
scale performance. 

As to claim 3, Hattori discloses application of 8 V (Applicant's 48 V or less) [0084] 
and d = 6 urn (Applicant's 2.5 Mm < d < 6.0 urn) [0081]. Also, the trend in the LCD 
industry is to move towards smaller dimensions of d. 

As to claim 5, Hattori in view of Morokawa and further in view of West discloses a 
LCD display as described above. 

Hattori does not explicitly disclose in embodiment one, a display wherein at least 
a part of the front side electrode is stripe-like electrodes and at least a part of the rear 
electrode is stripe-like electrodes, said stripe-like electrodes of the front side electrode 
and the rear side electrode being arranged so as to be crossed in the substrate plane. 

However, conventional passive matrix LCDs commonly have at least a part of the 
front side electrode is stripe-like electrodes and at least a part of the rear electrode is 
stripe-like electrodes, said stripe-like electrodes of the front side electrode and the rear 
side electrode being arranged so as to be crossed in the substrate plane. 

Hattori teaches that all embodiments can be made as passive matrix LCDs 

[0230]. 
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Also, Morokawa discloses a passive matrix LCD wherein at least a part of the 
rear electrode is stripe-like electrodes, said stripe-like electrodes of the front side 
electrode and the rear side electrode being arranged so as to be crossed in the 
substrate plane in Figure 1(B). 

Morokawa is evidence that ordinary workers in the art of liquid crystals would find 
the reason, suggestion, or motivation to combine a rear electrode wherein at least a part 
of the rear electrode is stripe-like electrodes, said stripe-like electrodes of the front side 
electrode and the rear side electrode being arranged so as to be crossed in the 
substrate plane to the passive LCD of Hattori to form a passive matrix display. 

Therefore, it would have been obvious to one having ordinary skill in the art of 
liquid crystals at the time the invention was made to modify the LCD of Hattori with the 
crossed stripe-like electrodes of Morokawa to form a passive matrix display. 

As to claim 6, Hattori in view of Morokawa and further in view of West discloses a 
LCD display as described above. 

Hattori does not explicitly disclose the claimed electrode line density. 

Morokawa teaches the use of a pixel size if between 1 00 and 200 urn to achieve 
a high-resolution display with non-distinct pixels, as described in the rejection of claim 2, 
above. This results in a disposition density Ld (number/mm) of the stripe-like electrodes 
that is substantially 5 < Ld < 10 (well within Applicant's 2 < Ld < 15). 
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As to claim 8, Hattori teaches the use of a rear side electrode covered with a 
reflective metal film to form a reflective electrode for a reflective display [0229]. 

As to claim 10, Hattori teaches that all of his embodiments may be applied to 
passive matrix devices [0230]. This would result in a dot matrix display wherein figures 
and characters may be displayed. 

Also, Morokawa teaches the use of a passive matrix device as described in the 
rejection of claim 5, above. 

Response to Arguments 

4. Applicant's arguments with respect to the claims have been considered but are 
moot in view of the new ground(s) of rejection. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Timothy L Rude whose telephone number is (703) 305- 
0418. The examiner can normally be reached on Monday through Thursday. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert H Kim can be reached on (703) 305-3492. The fax phone numbers 
for the organization where this application or proceeding is assigned are (703) 872-9318 
for regular communications and (703) 872-9319 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 305- 
4900. 




Timothy L Rude 
Examiner 
Art Unit 2871 
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August 25, 2003 




